ART. 475]
DIELECTRICS.
24T
inductive capacity K we represent the repulsions and attractions of the dielectric by equivalent strata placed on the boundaries of the conductors. Let their surface densities be respectively cr3, ov &c. We suppose that the dielectric is uniform so that there are-no equivalent strata in the field except those on the surfaces of the conductors. If the dielectric have a boundary at an infinite distance both the force and the density vanish at that boundary.
Let us assume as a trial solution that crl = \p1, o-2 = Xp2, &c.. where X is an unknown constant multiplier which is the same at. every point of every conductor. The sum of the potentials of all the conductors at any point P in the field will then be changed by the introduction of the dielectric in the constant ratio 1 to 1 + X.. The potentials f71? Z72, &c. will also be changed in the same ratio-and will remain constant. The conditions of equilibrium will therefore not be disturbed (Art. 372).
The test that the trial assumption leads to a correct solution is that all the boundary conditions can be satisfied by the same constant value of X. The conditions at the boundary of any conductor A are given in Art. 470. These are
where K has been written for JUL In our case, F and Ff are the normal forces respectively just inside the dielectric and just inside the conductor. The latter being zero, we have
<r = - kF,    KF = 473-p,    a = \p.
Eliminating F and <r, and remembering that 1 -f 4?7rk = K, we have at once 1 -f \= 1/K. Similar equations apply at the boundary of each conductor and give the same value of X.
The result is that the distribution of real electricity on the surfaces remains unaltered, but the potential inside each conductor is changed by the attractions and repulsions of the dielectric and reduced to \jKth part of what it was when the separating medium was air.
475. To find the change of force at any point. Since the surface density of each equivalent stratum is X times that of the real electricity at the same point, the force X' at any point P in the field, due to both the equivalent strata and the real electricity, must coincide in direction with the force X at the same point P due to the real electricity alone, and the magnitudes are such that X' = (1 4- X) X. We therefore have X' = X/K

